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SUMMARY

Human-pet attachment can impact the life of both parties, and the identification of underlying character-
istics related to attachment style can improve human-pet relationships. We employed structural equation
modeling (SEM) to explore associations between human, dog, and cat personalities, owner mental well-
being, unwanted pet behavior, and attachment styles in a sample of 2,724 Finnish pet owners (92%
women) and their 2,545 dogs and 788 cats. Our findings reveal that owner neuroticism and poor mental
well-being are linked to anxious pet attachment in both dog and cat owners. Pet characteristics, such as
unwanted behavior and lower human sociability are associated with avoidant attachment style. Overall,
this study highlights the significance of individual traits in both pets and owners contributing to insecure
attachment styles and underscores the potential to enhance the well-being of both pets and their owners
through a deeper understanding of these traits.

INTRODUCTION

The strong attachment bond between humans and their pets increases the welfare of both parties, '™ but when compromised, it may increase
the owner's stress and weaken the quality of life.”® The attachment framework has been utilized to explain the human-dog and human-cat
relationship.>’~"" Zilcha-Mano et al.? applied the two-dimensional model of adult attachment'? to examine the human-pet bond, in which
people are considered to differ in their attachment to pets along the two dimensions of insecurity: (1) attachment-related anxiety, i.e., ten-
dency to be concerned that something bad might happen to the pet and need for a high level of proximity, and (2) attachment-related avoid-
ance, i.e., need for physical and emotional distance from the pet as well as difficulties in seeking support from the pet.”

Previous studies indicate that in pet-owner relationships, attachment style may be related to psychological well-being and life quality of
the owner,”® amount of care and attention the pet receives,”* and problem behavior of the pet."*"” Insecure attachment style may even lead
to relinquishment of dogs.'® Personality traits of pets have been associated with reported relationship satisfaction and strength of the
emotional bond'*'7? but to our knowledge, the relationship between pet personality and owner’s attachment insecurity has not yet
been studied.

Several researchers have sought to understand how the Big Five traits (neuroticism, the tendency to experience negative emotions”; ex-
traversion, the tendency to be active, desire for social attention and exhibit positive affect’’; openness to experiences, the appreciation for
imagination and curiosity’®; agreeableness, the tendency to maintain social harmony and be selfless’”; and conscientiousness, the tendency
to be self-disciplined and cautious™) relate to adult attachment insecurity. Higher neuroticism and lower conscientiousness have been linked
to attachment anxiety in adult relationship, lower extraversion and lower conscientiousness have been associated with avoidant attachment,
and lower agreeableness has been linked to both avoidant and anxious attachment.®’ Recent studies have further suggested that high
neuroticism, low conscientiousness, low extraversion, and low openness also link to pet attachment insecurityz'gz'33 of the owner-pet relation-
ship, as well as the quality of the relationship and affection toward the pet.'”?** However, not all studies have found any associations
between owner personality dimensions and relationship quality.**°

The quality of the human-pet attachment can substantially impact the lives of many people and their pets. The initial step in improving the
owner-pet relationship is to identify factors that determine the attachment bond. This study represents the first cross-species examination of
how individual traits from both sides of the relationship are associated with human-pet attachment insecurity. More specifically, we examine

the associations of owner, dog, and cat personality traits, as well as unwanted behavior of pets, with owner attachment anxiety and avoidance.
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RESULTS

We collected our dataset using an owner personality and well-being survey, which measured owner personality, attachment to pets with the
Pet Attachment Questionnaire (PAQ)” and mental well-being, including, for example, satisfaction with life and perceived stress. We combined
these data with data collected from these owners’ dogs and cats with validated personality and behavioral questionnaires.*** We used struc-
tural equation modeling (SEM) to examine the association of owner personality and well-being and pet personality and unwanted behavior
with attachment insecurity. We defined eight competing structures which differed by type of attachment scores (original scales/latent
variables), the number of owner personality traits included (based on previous literature”*'%), and type of latent well-being variable (single
latent variable/two latent variables; Figure S1). We selected the final structures for dog and cat owners by comparing the model fit of these
competing structures.

Study cohort

The data included 2,724 Finnish pet owners (of which 2,150 were dog owners, 540 were cat owners, and 34 owned both dogs and cats) who
filled out the survey of 2,545 dogs and 788 cats. These owners had filled at least one survey module of themselves and one of their animals. Of
all the pet owners, 2,508 of the pet owners identified as women, 79 as men, 28 as other or did not want to tell, and for 109 gender was
unknown, and the modal age group was 25-29 years. Descriptive statistics are presented in Tables S1-S3. See Table S1 for categories, their
frequencies, and proportion of missing data for all categorical variables and Tables S2 and S3 for ranges, means, standard deviations, and
proportion of missing data for continuous variables.

Model comparison and fit

Overall, the first model reached best model fit for cat owners and dog owners (Table S4). In this model, well-being scales (Satisfaction with Life
Scale, SWLS™; Perceived Stress Scale, PSS?; Warwich-Edinburgh Mental Well-being Scale, WEMWBS®®; Generalized Anxiety Disorder Scale,
GAD-7°%: and Center of Epidemiologic Studies Depression Scale, CESD-10") reduced into one latent variable we named total well-being, as
scales in which higher scores indicate better well-being loaded positively and scales in which higher scores indicate poorer well-being loaded
negatively. This model also included attachment styles as scales instead of latent variables and a more comprehensive set of owner person-
ality traits.

In the final model of dog owners, absolute fit indices indicated good model fit: RMSEA (Root-Mean-Square Error of Approximation; lower
RMSEA values [typically below 0.08] indicate better fit"') = 0.054 and SRMR (Standardized Root-Mean-Square Residual; lower SRMR values
[typically below 0.08] suggest better model fit"") = 0.067. Relative fit indices indicated poor fit: CFl (Comparative Fit Index; values closer to
1 indicate better fit"') = 0.880 and TLI (Tucker-Lewis Index; values closer to 1 indicate better fit"") = 0.854. However, the RMSEA of the null
model was 0.140, and therefore relative fit indices may not be informative.*'

In the final model of cat owners, absolute fit indices indicated good model fit: RMSEA = 0.060 and SRMR = 0.060. Relative fit indices indi-
cated poor fit: CFl = 0.880 and TLI = 0.842. However, the RMSEA of the null model was 0.152, and therefore relative fit indices may not be
informative for the cat owner model either.

Factors associated with attachment avoidance

More avoidantly attached dog owners had lower scores in agreeableness, neuroticism, and extraversion and lower scores in total well-being.
High attachment avoidance score was also associated with lower scores in human sociability, and higher scores in impulsivity/inattention and
aggression in dogs (Figure 1; Table S5). Dog owners with children scored higher on attachment avoidance than those without children
(Table S5), as did dog owners who were not female. Owners of cats with lower scores in human sociability had higher scores in avoidant attach-
ment (Figure 2; Table S6).

Factors associated with attachment anxiety

Dog owners with higher scores in neuroticism and lower scores in total well-being had higher scores in anxious attachment. High score in fear-
related behavior of the dog was also associated with higher attachment anxiety of owners (Figure 1; Table S5). Dog owners who had children
had lower scores in anxious attachment than those who did not have children (Table S5).

Cat owners with higher scores in neuroticism and conscientiousness and lower scores in total well-being had higher scores in anxious
attachment. Cat owners with more active/playful cats had also higher scores in anxious attachment (Figure 2; Table Sé). Cat owners with chil-
dren had lower scores in anxious attachment than those without children.

All results are found in Tables S5-512.

DISCUSSION

Our large cross-species study revealed the characteristics of humans and their pet companions that related to insecure human-pet attach-
ment. The results of this study indicated that individual traits of both owners and their pets are associated with attachment insecurity. To
our knowledge, this is the first study to look at the role of personality on both sides of the attachment relationship, and the first to look at
both the human-dog and the human-cat bond separately. A separate examination of the relationship with the two pet species allowed for
amore detailed investigation of the unique associations of personality traits in human-dog and human-cat attachment. A relatively big sample
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Figure 1. SEM structure of attachment insecurity in dog owners

Significant (p < 0.05) standardized estimates are included and paths over 0.2 and under —0.2 are bolded. Positive paths are blue and negative paths orange.
Covariances, variances, and intercepts are omitted for clarity. All associations can be found in Table S9. PAQ, Pet Attachment Questionnaire; ODA, owner-
directed aggression; DDA, dog-directed aggression; SDA, stranger-directed aggression; CESD-10, Center of Epidemiologic Studies Depression Scale;
GAD-7, Generalized Anxiety Disorder Scale; SRB, separation-related behavior, and surfaces/heights = fear of surfaces/heights.

size allowed the utilization of a uniquely large number of variables within the SEM framework. In addition, the strength of this study is the
measurement of dog and cat personalities by validated surveys in which the personality structure has been discovered based on extensive
data (more than 15,300 dogs and more than 4,300 cats). Moreover, unlike many previous studies examining the relationship between the
human and the pet, we used a validated method to assess the quality of the relationship. However, due to the gender bias and the primarily
Finnish sample, caution is needed when applying these findings to pet owners of different genders or other cultural contexts.

This study follows previous findings of Reevy and Delgado®** and Zilcha-Mano et al.” indicating that cat and dog owners with higher
neuroticism are more anxiously attached to their pets. This is also in line with studies of attachment in relationships between adults.®’ Hence,
neuroticism seems to be related to anxious attachment regardless of the attachment figure. Neuroticism is characterized by negative
emotionality reflecting insecurity, anxiety, and threat detection,’” which may explain this association given that attachment anxiety reflects
sensitivity to experiencing negative emotions in the context of the relationship. While neuroticism predisposes one to conflicts and detri-
mental behaviors in human relationships,”* Reevy and Delgado™ pointed out that anxious attachment may, on the contrary, have benefits
for the pet because anxiously attached owners may be more alert and sensitive to changes in their pet’s behavior and health. Attachment
anxiety has been linked to higher affection toward the pet®” and providing more caregiving behavior and attention to the pet.” However,
attachment anxiety may be distressing for the owner as it has been linked to lower psychological well-being.”® Supporting this notion,
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Figure 2. SEM structure of attachment insecurity in cat owners

Significant (p < 0.05) standardized estimates are included and paths over 0.2 and under —0.2 are bolded. Positive paths are blue and negative paths orange.
Covariances, variances, and intercepts are omitted for clarity. All associations can be found in Table S10. PAQ, Pet Attachment Questionnaire; CESD-10,
Center of Epidemiologic Studies Depression Scale; GAD-7, Generalized Anxiety Disorder Scale.

anxiously attached pet owners scored lower in total well-being in this study as well. Interestingly, despite a strong negative association be-
tween neuroticism and total well-being, poor well-being was still independently associated with higher attachment anxiety.

Other personality traits of the owner were also associated with attachment insecurity. Based on previous studies, we expected that extraver-
sion”* and conscientiousness®*** would associate with lower avoidant attachment to cats and dogs. Indeed, we found that higher extraversion
in the owners associated with lower avoidant attachment with the dogs but not with the cats, while conscientiousness was not associated with
avoidant attachment. A previous study discovered an association between high neuroticism and low attachment avoidance in cats,*”*° which we
replicated for dogs but not for cats. Furthermore, we did not find a previously discovered association between avoidant attachment and open-
ness.’ We also expected that more conscientious cat owners would be less anxiously attached,*® but discovered that more conscientious cat
owners were, in contrast, more anxiously attached. We also discovered that agreeableness was associated with lower avoidant attachment in
dog owners. Although this has not been found in previous studies of pet attachment, this is in line with previous research regarding related con-
cepts that have found a link between agreeableness and positive aspects of the human-pet relationship; stronger human-dog bond'? and rela-
tionship quality.”” A connection between agreeableness and avoidant attachment has also been found in studies of human relationships.”'

Human sociability of dogs and cats was associated with lower avoidant attachment in this study. In other words, the pet's own tendency to
seek closeness and interaction in the relationship was associated with a similar tendency in the owner. Human sociability in dogs has been
previously linked to more positive owner-perceived attributions of the dog.** It has been speculated that the characteristics of a cat, e.g.,
independence, could explain the tendency of cat owners to have a greater avoidant attachment.” The human-pet attachment may benefit
from higher sociability of the pet, or it could be that less avoidantly attached owners assess their pets as more social, select pets that are
more social or behave in a way that affects the pet’s sociability.

Activity/playfulness in cats was associated with higher attachment anxiety in pet owners. To our knowledge, the association of these per-
sonality traits with attachment insecurity has not been studied. High activity level of a cat could elicit feelings of inadequacy in owners, if these
cats do not seem content despite extensive environmental enrichment.

Unwanted behavior of dogs was associated with attachment insecurity. Based on previous studies, we expected that aggression of dogs'”
would be linked to avoidant attachment, and the current results add support for this notion. Gobbo and Zupan'® proposed that more avoid-
antly attached owners may not provide enough security in threatening situations, provoking fear, and aggressive behavior. In addition, dog's
impulsivity was associated with higher avoidant attachment. More avoidantly attached owners may participate less in shared activities with the
dog, which is related to the dog's impulsiveness,*” devote less time to training, or perceive their dogs as more disobedient. Impulsivity/inat-
tention is also highly negatively associated with training focus*® which has been previously linked to a stronger emotional bond.'*** It is also
possible that the dog'’s impulsivity and aggression may negatively affect the attachment bond. As a novel finding, we also discovered that
fear-related behavior of dogs was associated with higher attachment anxiety in their owners. Fearfulness of the dog could evoke worry for
the dog's wellbeing, but it is also possible that the owner’s anxious attachment leads to anxious behavior of the dog.
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In our study, we did not explicitly delve into the direction of causation or the extent of interdependence between the personality traits of
humans and their pets, which would require longitudinal research. Personality traits are influenced by both genetic factors and environmental
experiences”’ and relatively stable, and this stability tends to increase with age.*® As our participants were predominantly adults, the person-
ality traits of pet owners are likely relatively independent of those exhibited by their pets. On the other hand, most pets are obtained during
the sensitive period and thus, the consistent influence of their owners may shape their personalities. Furthermore, attachment theory assumes
a bidirectional relationship influenced by both socialization (environment to person) and selection (person to environment) effects,*” meaning
that current and past attachment experiences and personality of both parties may shape attachment. Therefore, future studies could examine
these potential causal directions.

In conclusion, traits of pet owners, more specifically poor well-being and neurotic personality, are linked to the anxious pet attachment
style. In turn, the pet's personality and behavior, such as lower human sociability and unwanted behavior, seem to be related to the avoidant
attachment style. Human sociability appeared to be a favorable trait of both pet species regarding attachment avoidance. These results may
have practical implications for enhancing human-pet relationships. For example, recognizing the link between owner neuroticism and poor
mental well-being with anxious pet attachment enables pet owners to become more conscious of their emotional responses and potentially
seek ways to offer greater comfort and stability to their pets. Additionally, when pet owners seek assistance for their pet's behavioral issues, it
may be possible to enhance interventions by also considering the owner’s attachment style. Furthermore, a deeper understanding of these
connections can assist prospective pet owners in making more informed decisions when acquiring a pet. It is crucial to acknowledge that
obtaining a pet while experiencing poor mental well-being may not necessarily meet expectations of improving one's psychological health.
Instead, acknowledging the potential risk of an insecure attachment is crucial, as it could potentially harm the well-being of both the pet and
the owner.

Future research holds exciting prospects for investigating the causal mechanisms behind the associations we have observed. Potential
differences in the training methods of avoidantly and anxiously attached pet owners and associated factors to secure attachment style
(when low levels are observed in both dimensions) would be exciting topics for future research. In addition, complementarity between pet
owners and their pets has been previously linked to higher relationship satisfaction.>*>*%>" In this regard, investigating if the compatibility
of owner and pet personalities affects the attachment insecurity is another interesting direction for future research. Overall, these findings
suggested that the human-pet relationship not only has links to human personality but also to the personality and behavior of the pet. Future
research is needed to clarify these associations further.

Limitations of the study

This study has limitations. Directionality or causal relationships between personality traits and attachment cannot be derived due to the cross-
sectional design of this study. However, these results provide an initial understanding of how cross-species personality may be related to
attachment, and future studies should aim to study the causal mechanisms underlying the associations. The second limitation is the limited
diversity of the sample, as participants predominantly identified as female and were of Finnish origin. Previous studies have indicated gender
differences in how an individual is attached to one’s pet132,33,52755
generalisability of our findings. Additionally, we did not consider the potential influence of the sex of the pets, despite prior research suggest-
ing its role in shaping relationship structures.®® The analyses were based on questionnaires, and participation requires effort and therefore,
the data might be biased toward more enthusiastic and engaged pet owners. Pet owners scoring high on the attachment insecurity dimen-
sions could experience their pets in a less favorable manner reflecting their internal working model of others and not the objective behavior of
their pets. In future studies, it would be interesting to examine if more avoidantly or anxiously attached owners’ assessment of their pets’ per-
sonality differs from that of an experienced external evaluator. However, by using questionnaires our study is comparable to earlier studies
linking pet personality with attachment as they have also used reports of the owners. We were also interested in examining owners owning
both cats and dogs, but we could not do that due to the small sample size of multi-species owners (N = 34). In future, it would be interesting to

so future studies should use more heterogeneous samples to explore the

compare the results of multi-species owners to owners owning only cats or dogs.
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EXPERIMENTAL MODEL AND STUDY PARTICIPANT DETAILS

Pet owners participated in the study by answering an extensive online behavior questionnaire of their dogs or cats and personality and well-
being questionnaire of themselves. Range, mean, and standard deviation of pet owners’ age and gender identity can be found in. Of all the
pet owners, 2 508 of the pet owners identified as women, 79 as men, 28 as other or did not want to tell, and for 109 gender was unknown, and
the modal age group was 25-29 years. The associations of age and gender are found in Tables S5 and Sé. Pet owners provided the information
of their pet's sex, age, breed, environment, and personality. We have approval from the University of Helsinki Viikki Campus (Animal) Research
Ethics Committee for the pet behavior surveys (2/2019). For collecting personality and welfare information of the pet owners, we have
approval from The University of Helsinki Ethical Review Board in Humanities and Social and Behavioral Sciences (29/2020). Informed consent
was obtained from all participants.

METHOD DETAILS
Procedure

The data were collected from November 2018 to May 2021 through online surveys. Participants were recruited through an advertisement
posted on social media. The owner personality and well-being survey consisted of three modules: personality, pet attachment, and well-be-
ing. In addition, the participants were asked to fill out a validated personality and behavioral questionnaire®** of their dog or cat that con-
sisted of background, health, and behavior sections.

In the owner personality module, participants filled out the 64-item Short Five Inventory (S5).”” The S5 has shown good psychometric prop-
erties in earlier studies.”’**® Internal consistency ranged from a = 0.65 (agreeableness) to a. = 0.86 (neuroticism) in our study. In the attachment
section, participants were given the 26-item Pet Attachment Questionnaire (PAQ)” relating to owner-perceived attachment insecurity. The
PAQ has reported high levels of test-retest reliability (0.75 for the anxiety scale and 0.80 for the avoidance scale).” In the current study, internal
consistency ranged from a = 0.83 for pet attachment anxiety to o = 0.79 for pet attachment avoidance, and a nonsignificant correlation be-
tween the two scales, r = 0.04. In the well-being section, participants filled out the 5-item Satisfaction with Life Scale (SWLS),*® the 10-item
Perceived Stress Scale (PSS),” the 7-item Warwich-Edinburgh Mental Well-being Scale (WEMWBS),*® the 7-item Generalized Anxiety Disor-
der Scale (GAD-7),% and the 10-item Center of Epidemiologic Studies Depression Scale (CESD-10).“° We also collected background
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information about age, gender, and children in the household. For missing data in individual items, we used person mean imputation for each
scale utilizing the package TestDatalmputation.*

Dog personality and behavior

To collect behavioral, personality and background information from dogs, we used the validated dog personality and unwanted behavior
questionnaire.”” Based on a dataset of over 15 300 responses, Salonen et al.*® previously reduced the items of the behavior sections based
on reliability, missingness and item loadings utilizing factor analysis and found that the items tap into seven personality traits and nine un-
wanted behavior traits. The personality factors comprise of insecurity, training focus, energy, aggressiveness/dominance, human sociability,
dog sociability and perseverance. The unwanted behavior sections tap into factors of noise sensitivity, fearfulness, aggression toward
strangers, aggression toward the owner, aggression toward dogs, fear of surfaces and heights, separation anxiety, hyperactivity/impulsivity,
and inattention. See Table S13 for sample items. The items and the factors of impulsivity and inattention are based on the validated ques-
tionnaire by Vas et al.®” We earlier reduced the nine unwanted behavior traits into four larger factors, which were utilized in the current study:
fear-related behavior, aggression, fear-aggression, and impulsivity/inattention.”® The personality and behavior questionnaire has shown
good inter-rater and test-retest reliability, convergent and discriminant validity, and adequate internal consistency of all factors in a previous
study by Salonen et al.>® For a detailed description of the questionnaire, see the Supplementary Material of Salonen et al.” Factor scores that
are used in this study were calculated for each dog based on the item loadings from the factor analysis by Salonen et al.*

Cat personality and behavior

To collect behavioral, personality and background information from cats, we used the validated questionnaire of feline behavior and person-
ality.** The behavior section includes 138 statements that ask individuals to indicate their level of agreement with each item. Based on a data-
set of over 4 300 responses, Mikkola et al.** previously utilized factor analysis, reduced items into 84 statements based on reliability, missing-
ness and item loadings, and discovered a structure of five personality factors (fearfulness, activity/playfulness, aggression toward humans,
sociability toward humans, sociability toward cats), and two unwanted behavior factors (excessive grooming, and litterbox issues). See
Table S14 for sample items. The questionnaire has shown good levels of inter-rater and test-retest reliability, convergent validity, and discrim-
inant validity in a previous study by Mikkola et al.** For a detailed description of the questionnaire, see the Supplementary Material of Mikkola
et al.*" Factor scores that are used in this study were calculated for each cat based on the item loadings from the factor analysis by Mikkola

etal

QUANTIFICATION AND STATISTICAL ANALYSIS

We used structural equation modeling (SEM) with the package lavaan®' to examine the association of owner personality and well-being and
pet personality and unwanted behavior with attachment insecurity. We also included three covariates related to the owner: gender, age
group (as a numerical value), and children in the household (yes/no) (Table S1). We fit models for dog owners and cat owners separately.
We defined eight competing structures which differed by type of attachment scores (original scales [which we scaled as they showed
much larger variances than other variables]/latent variables), the number of owner personality traits included (based on previous litera-
ture,”*'* and type of latent well-being variable (single latent variable/two latent variables; Figure S1). We selected the final structures for
dog and cat owners by comparing CFl, TLI, RMSEA, and SRMR of these competing structures. All competing models included one or two
latent well-being variables and regressions from owner personality, owner wellbeing, pet behavior, and covariates to attachment anxiety
and insecurity. All models also included regressions from age and gender to owner personality traits and regressions from owner personality
traits to latent well-being variable(s). Models for dog owners also included the four latent dog unwanted behavior variables and regressions
from these latent variables to attachment scales. All models also included covariance between some owner personality traits, between some
pet personality traits, between dog unwanted behavior traits, between age and well-being, and between gender and well-being (Tables S7
and S8). In dogs, personality trait insecurity was highly associated with fear-related behavior, personality trait aggressiveness/dominance with
aggression, and personality trait training focus with impulsivity/inattention, leading to extremely wide confidence limits. Therefore, we
compared models including only unwanted behavioral traits and in the final model, only included personality traits not highly linked to un-
wanted behaviors but associated with attachment styles: human sociability in attachment avoidance and perseverance in attachment anxiety.
We used robust maximum likelihood estimator and handled missing data with full information maximum likelihood with the option that does
not delete cases that have missing data in exogenous variables. Finally, we extracted the RMSEA of the null models for dog owners and cat
owners with the package semTools®** We set the significance level at p value <0.05. All statistical analyses were conducted in R version
4.2.1.°" The data assumptions were checked to ensure compliance with the statistical approach. Assumptions of SEM include adequate
sample size (minimum of 200 observations®”) and correctly specified. The sample size requirement was met and we assessed the specification
of the model by model fit indices (CFI, TLI, RMSEA, and SRMR).
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